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SOLUTION: The fluorine silane coupling agent is formed in desired patterns on the glass 
substrate. The fluorine silane coupling agent includes perfluorofunctional silane, ETFE having a 
good adhesion property to glass, etc. The amino group is introduced into its surface. The 
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the selective formation of the metallic films in the desired positions in the large-area glass 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a metal electrode and 
metal wiring formed on the glass substrate which constitutes the display of a liquid crystal display 
("LCD" is called hereafter.), a plasma display ("PDP" is called hereafter.), etc. 
[0002] 

[Description of the Prior Art] On large areas, such as LCD and PDP, and the glass substrate which 
constitutes a flat-surface display, the source for operating TFT, the gate electrode, the signal 
electrode of PDP, etc. are formed. 

[0003] Although it is usually formed of the photolithography process since it is required that these 
electrodes and wiring should be highly minute and highly precise, there is a fault that a process is 
complicated and cost high. Moreover, the process which can form a high definition electrode or high 
definition wiring in the glass substrate of a large area by low cost with high precision is searched for 
with large-area-izing of a display in recent years. As a process which meets this demand, although 
the printing process is proposed, there is nothing on utilization level for problems, such as substrate 
deformation by the print quality or the temperature at the time of ink baking. Moreover, although it 
considers as the process which can form a metal membrane in a large area by low cost and the 
plating technique is known, it is difficult in a metal membrane on a glass substrate high degree of 
accuracy and to form with high definition. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention makes it a key objective to offer the 
process which can form a high definition electrode or high definition wiring in a large area glass 
substrate by low cost with high precision in view of the above-mentioned situation. 
[0005] 

[Means for Solving the Problem] The configuration of this invention accomplished that the above- 
mentioned object should be attained is as follows. 

[0006] That is, it is in the chemical-plating approach of the glass substrate characterized by carrying 
out chemical plating, after forming by the pattern of a request of a fluorine system silarie coupling 
agent on a glass substrate, introducing the amino group into the front face of this silane coupling 
agent and performing surface activity-ized processing succeedingly the first of this invention. 
[0007] Moreover, the second of this invention forms a fluorine system silane coupling agent on a 
glass substrate, introduces the amino group into the front face of this silane coupling agent by the 
desired pattern, and after it performs surface activity-ized processing succeedingly, it is in the 
chemical-plating approach of the glass substrate characterized by carrying out chemical plating. 
[0008] According to the approach of above-mentioned this invention, after introducing the amino 
group into the coupling agent front face on a glass substrate by the desired pattern and surface- 
activity— ization-processing this, a metal membrane can be selectively formed in the location of the 
request to a large area glass substrate at low temperature with sufficient adhesion by performing 
chemical plating. 

[0009] This invention relates to the glass substrate to which chemical plating was performed by the 
above-mentioned approach, and the liquid crystal device and plasma display which have this glass 
substrate further again. 
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[0010] This invention relates to the manufacture approach of a liquid crystal device or a plasma 

display of having used the above-mentioned chemical-plating approach, further. 

[0011] 

[Embodiment of the Invention] Hereafter, the chemical-plating approach of this invention is 
explained to a detail. 

[0012] First, the case where a fluorine system silane coupling agent is used is explained. If laser light 
is irradiated under hydrazine existence at a fluorine system macromolecule, when the laser light 
exposure section aminates and hydrophilization is carried out, it is indicated by Japanese Patent 
Application No. No. 356941 [ four to ], and Japanese Patent Application No. No. 256548 [ six to ] 
that a metal membrane can be formed by chemical plating, moreover, as a surface treatment method 
which introduces a polar group into a fluorine system polymer Plasma treatment How to use (M.) 
[ Morra, ] [ et ] al. vol.5, the chemical activity approach using the solution of P. 872 (1989) or alkali 
metal Langmuir (E.) [ R. Nelson, et al. , ] [ Industrialand ] Engineering Chemistry vol.50 The 
approach (Toyota, Murahara, JP,2- 196834, A) by the laser radiation using P. 329 (1958) and a boron 
aluminum ammonium compound etc. is learned. 

[0013] A silane coupling agent names generically the compound containing the organic functional 
group which has reactivity and compatibility to an organic polymer also especially in a carbon 
functional silane, and works as an adhesion amelioration agent by the organic polymer, inorganic, 
and the interface that a metallic material touches. A general formula is Y-SiX3. It is the hydrolysis 
nature machine with which X is represented by the alkoxy group in the reactant organic functional 
group with which it is expressed and Y is represented by amino, epoxy, vinyl, methacrylic one, and 
the sulfhydryl group. The adhesion device over an inorganic system ingredient, especially glass is 
explained by the chemical bond theory as shown in drawing 1 . According to this, the reactant 
organic functional group exists in the front face of the silane coupling agent formed on the glass 
substrate in the outermost surface. 

[0014] As a fluorine system silane coupling agent, ETFE (ethylene ethylene tetrafluoride polymer) 
with good adhesion with the perphloro organic-functions silane and glass which are represented by 
C6 F13(CH2) 2 Si (OC2H5)3 (Tridecafluoro-octyltriethoxy silane) etc. is mentioned. After forming a 
silane coupling agent on a glass substrate, although it could process, by heat-treating below 200 
degrees C, a chemical bond is formed between a silane and glass and the effectiveness of an 
adhesion improvement improves further. 

[0015] By formation of a fluorine system silane coupling agent, the surface energy of a glass 
substrate becomes very small, and presents hydrophobicity. Therefore, it is difficult to form a metal 
membrane on this. However, by permuting the fluorine atom of the front face of a fluorine system 
silane coupling agent by the amino group, surface free energy can be enlarged and the chemical 
reaction of the improvement in a surface adhesive property, or the amino group and other reagents 
becomes possible. 

[0016] When using a fluorine system silane coupling agent in this invention, as an approach of 
introducing the amino group into the coupling agent front face on a glass substrate by the desired 
pattern How to irradiate ultraviolet laser selectively under the ambient atmosphere of hydrazines, 
after roughly dividing and forming a fluorine system silane coupling agent all over a glass substrate, 
After drawing to the pattern of a request of a fluorine system silane coupling agent using an ink jet 
printer, screen-stencil, etc., the approach of irradiating ultraviolet laser is in the whole surface under 
the ambient atmosphere of hydrazines. 

[0017] If ultraviolet laser is specifically irradiated under the ambient atmosphere of hydrazines, such 
as a hydrazine, a saturation hydrazine, hydrazine hydrochloride, and phenylhydrazine, at a fluorine 
system silane coupling agent so that it may be known previously, the polymer chain which has an 
amino group only into the part by which laser light was irradiated will be formed. The hydrazine of 
an electronic excitation state generates, the hydrazine of this electronic excitation state decomposes 
into reaction intermediates, such as a radical and nitrene, and this is because a substitution reaction 
with a fluorine atom occurs, when ultraviolet laser is irradiated by the hydrazine. 
[0018] Next, in order to activate the front face of the fluorine system silane coupling agent which 
performed surface amination processing, it is immersed in a stannous chloride and a hydrochloric- 
acid mixed solution. Thereby, the amino group on the front face of a coupling agent is ionized, and 
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turns into ammonium, and the chloro complex ion of tin is fixed by ionic bond on a front face. It is 
immersed in after rinsing (for example, a palladium-chloride solution), and metal palladium colloid 
is deposited on a front face by returning the palladium ion which stuck to the front face with tin 
complex ion. And the metal membrane according to the introductory pattern of the amino group can 
be formed by being immersed during a chemical-plating bath by making this metal palladium colloid 
into a catalyst site. In addition, as an ingredient of the above-mentioned metal membrane, nickel, 
cobalt, copper, gold, platinum, etc. are suitable. 

[0019] As ultraviolet laser used in case the fluorine atom of the front face of a fluorine system silane 
coupling agent is permuted by the amino group, the excimer laser of KrF(lambda= 248nm) ArF 
(lambda= 193nm) is suitable, for example. This is because the ultraviolet absorption wavelength of 
hydrazines is supported. Laser luminous intensity has desirable extent which does not cause ablation, 
and its reinforcement below about 100 mJ/cm2 and pulse is desirable. 

[0020] Moreover, surface amination of a fluorine system silane coupling agent has the effective one 
where the gas pressure of hydrazines is higher. Moreover, since toxicity of a hydrazine is high, the 
environment of a hydrazine ambient atmosphere has the closed ****** need, in addition — as what 
can permute the fluorine atom of the front face of a fluorine system silane coupling agent by the 
amino group in addition to a hydrazine — NH3 etc. — it is. 

[0021] Next, the case where an amino system silane coupling agent is used is explained. When an 
amino system silane coupling agent is formed on a glass substrate, as a perphloroalkyl group exists 
in a front face in the above-mentioned fluorine system silane coupling agent, the amino group exists 
in a front face. Therefore, it is not necessary to carry out surface amination, and, unlike the case of a 
fluorine system silane coupling agent, chemical plating becomes possible by the desired pattern like 
the case of a fluorine system silane coupling agent by forming an amino system silane coupling 
agent by the desired pattern. 

[0022] That is, by being immersed, for example in a stannous chloride and a hydrochloric-acid 
mixed solution, the amino group of a coupling agent is ionized, it becomes an ammonio radical, and 
the chloro complex ion of tin is fixed by ionic bond on a front face. It is immersed in after rinsing 
(for example, a palladium-chloride solution), and metal palladium colloid is deposited on a front face 
by returning the palladium ion which stuck to the front face with tin complex ion. And the metal 
membrane according to the introductory pattern of the amino group, i.e., the formation pattern of an 
amino system silane coupling agent, can be formed by being immersed during a chemical-plating 
bath by making this metal palladium colloid into a catalyst site. 

[0023] gamma-aminopropyl silane, a permutation amino silane, etc. can be used as an amino system 
silane coupling agent. 

[0024] When carrying out direct writing of the amino system silane coupling agent to a desired 
pattern using an ink jet printer, screen-stencil, etc., it is the same as that of the case of a fluorine 
system silane coupling agent, but to form all over a glass substrate, mask patterning which uses as a 
negative pattern wiring and the electrode pattern which it is going to form needs to remove a garbage 
using laser, the oxygen plasma, etc. As laser used at this time, it is C02. What is necessary is to be 
able to use laser, an YAG laser, an excimer laser, etc. and just to set it as the laser reinforcement 
which can remove a silane coupling agent by ablation. Usually, it will be satisfactory if it is the 
reinforcement below 500 mJ/cm2 and pulse. 

[0025] the ambient atmosphere which performs the above-mentioned lasing — oxygen, atmospheric 
air, and Ar and N2 etc. -- it is . Moreover, when based on the oxygen plasma, what formed DC, RF, 
and microwave as a source of excitation under reduced pressure or atmospheric pressure can be used. 

[0026] As a glass substrate concerning this invention, transparence electric conduction film (ITO 
etc.), a fluorescent substance, etc. may be formed and formed not only a glass simple substance but 
on a glass substrate. As an approach of forming a fluorine system silane coupling agent or an amino 
system silane coupling agent all over [ above-mentioned ] a glass substrate, a spin coat method and a 
DIP coating method can be used. Moreover, as thickness of a coupling agent, the range of lOnm - 20 
micrometers is desirable. If the adhesion reinforcement of a metal membrane [ as opposed to / when 
thinner than lOnm / a glass substrate ] is not enough and exceeds 20 micrometers, it will become a 
problem when there is the need for flattening. 
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[0027] 

[Example] Hereafter, the concrete example of this invention is explained, referring to a drawing. 
[0028] [Example 1] drawing 2 - drawing 4 are typical structural drawings of the glass substrate 
which constitutes LCD concerning this invention. Drawing 2 shows the glass substrate concerning 
LCD of the method with which a TFT method and drawing 3 used the MIM method, and drawing 4 
used ferroelectric liquid crystal. Also in which LCD, the metal electrode is formed on ITO formed on 
a glass substrate or this. 

[0029] In this example, after often washing a glass substrate by isopropyl alcohol, it drew to the 
electrode and the circuit pattern which should form C6 F13(CH2) 2 Si (OC two H5)3 (Tridecafluoro- 
octyltriethoxysilane:F -6 (Asahi Glass Co., Ltd. make)) as ink of an ink jet printer on this glass 
substrate, and the same pattern. It introduced into the equipment shown in drawing 5 , after heat- 
treating this for 10 minutes at 80 degrees C. 

[0030] The laser installation aperture which a chamber and 2 become among drawing 5 in one, and a 
hydrazine installation system and 4 become from quartz glass in an exhaust air system and 3, and 5 
are a galvanomirror and the glass substrate of the above [ 6 / an excimer laser and 7 ]. 
[0031] First, after exhausting the inside of a chamber 1 in pressure of O.lPa, the hydrazine was 
gasified and introduced and it considered as the pressure of 1 lOOPa. The inside of a chamber 1 was 
maintained at the room temperature at this time. 

[0032] Next, the whole front face of a glass substrate 7 was scanned, carrying out the 800pulse 
exposure of the ArF excimer laser by the reinforcement of 70 mJ-cm-2 and pulse- 1 from the laser 
installation aperture 4. 

[0033] Since the fluorine (Fls) peak was decreasing while the nitrogen (Nls) peak was observed 
after laser radiation when the test sample produced as mentioned above was measured by XPS (X- 
ray photoelectron spectroscopy), it has been checked that the amino group had been introduced. 
[0034] Then, said glass substrate was immersed for 40 seconds into the stannous chloride and the 
hydrochloric-acid mixed solution, and it was immersed in the palladium-chloride (PdC12) water 
solution for 5 minutes after rinsing. Then, copper, gold, platinum, etc. were able to be immersed in 
the desired metal plating bath, and metal wiring and the electrode (metal plating film) which has a 
predetermined pattern were able to be formed. 

[0035] When the tape test was performed to the obtained metal plating film, it checked having good 
adhesion, without a metal membrane exfoliating. 

[0036] When LCD was constituted using the glass substrate which formed metal wiring and an 
electrode pattern as mentioned above and the check of operation was performed, it is satisfactory in 
any way and operated good. 

[0037] The same glass substrate as the [example 2] example 1 was completely coated with the 
fluorine system silane coupling agent F-6 (Asahi Glass Co., Ltd. make) with the spin coat method. 
This glass substrate was installed in the chamber 1 of drawing 5 with the mask which has 
predetermined wiring and electrode pattern, animation processing was performed like the example 1 , 
and the amino group was introduced by the predetermined pattern. 

[0038] Next, after performing surface activity-ized processing by the same approach as an example 
1 , chemical plating of the metal membrane was able to be carried out, and metal wiring and the 
electrode which has a predetermined pattern were able to be formed. 

[0039] When the tape test was performed to the obtained metal plating film, it checked having good 
adhesion, without a metal membrane exfoliating. Moreover, when LCD was constituted using this 
glass substrate and the check of operation was performed, it is satisfactory in any way and operated 
good. 

[0040] [Example 3] drawing 6 is typical structural drawing of PDP concerning this invention, and 
scan/maintenance electrode and the signal electrode are formed on two glass substrates which 
constitute this, respectively. 

[0041] In this example, the above-mentioned glass substrate (electrode substrate) was produced as 
follows. 

[0042] First, it drew to the electrode and the circuit pattern which should form gamma-aminopropyl 
silane as ink of an ink jet printer on a glass substrate, and the same pattern. 

[0043] Next, the above-mentioned glass substrate was immersed for 40 seconds into the stannous 
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chloride and the hydrochloric-acid mixed solution, and it was immersed in the palladium-chloride 
(PdC12) water solution for 5 minutes after rinsing. Then, copper, gold, platinum, etc. were able to be 
immersed in the desired metal plating bath, and metal wiring and the electrode (metal plating film) 
which has a predetermined pattern were able to be formed. 

[0044] When the tape test was performed to the obtained metal plating film, it checked having good 
adhesion, without a metal membrane exfoliating. Moreover, when PDP was constituted using this 
glass substrate and the check of operation was performed, it is satisfactory in any way and operated 
good. 

[0045] In forming the same glass substrate (electrode substrate) as the [example 4] example 3, 
gamma-aminopropyl silane was formed with the DIP coating method all over the glass substrate. 
[0046] Next, using the mask in which the electrode pattern which turns into a negative pattern to 
wiring and the electrode which should be formed was formed, ablation was carried out with the KrF 
excimer laser, and the garbage of gamma-aminopropyl silane was removed. The reinforcement of an 
excimer laser was irradiated at this time, scanning 1000pulse(s) by 50 mJ-cm-2 and pulse- 1. 
[0047] Next, after performing surface activity-ized processing by the same approach as an example 
3, chemical plating of the metal membrane was able to be carried out, and metal wiring and the 
electrode which has a predetermined pattern were able to be formed. 

[0048] When the tape test was performed to the obtained metal plating film, it checked having good 
adhesion, without a metal membrane exfoliating. Moreover, when PDP was constituted using this 
glass substrate and the check of operation was performed, it is satisfactory in any way and operated 
good. 
[0049] 

[Effect of the Invention] According to this invention, as explained above, after introducing the amino 
group into the coupling agent front face on a glass substrate by the desired pattern and surface- 
activity— ization-processing this, by performing chemical plating, the metal membrane could be 
selectively formed in the location of the request also to a large area glass substrate in a low- 
temperature process with sufficient adhesion, and it became possible to form a high definition 
electrode or high definition wiring by low cost with high precision. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The chemical-plating approach of the glass substrate characterized by carrying out 
chemical plating after forming by the pattern of a request of a fluorine system silane coupling agent 
on a glass substrate, introducing the amino group into the front face of this silane coupling agent and 
performing surface activity-ized processing succeedingly. 

[Claim 2] The chemical-plating approach of the glass substrate characterized by carrying out 
chemical plating after forming a fluorine system silane coupling agent on a glass substrate, 
introducing the amino group into the front face of this silane coupling agent by the desired pattern 
and performing surface activity-ized processing succeedingly. 

[Claim 3] The chemical-plating approach of a glass substrate according to claim 1 or 2 of having at 
least the process immersed in a stannous chloride and a hydrochloric-acid mixed solution in the glass 
substrate with which said surface activity-ized processing formed said fluorine system silane 
coupling agent. 

[Claim 4] The glass substrate to which chemical plating was performed by the approach according to 
claim 1 to 3. 

[Claim 5] The liquid crystal device which has a glass substrate according to claim 4. 

[Claim 6] The plasma display which has a glass substrate according to claim 4. 

[Claim 7] The manufacture approach of a liquid crystal device using the chemical-plating approach 

according to claim 1 to 3. 

[Claim 8] The manufacture approach of the plasma display using the chemical-plating approach 
according to claim 1 to 3. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the adhesion device of glass and a silane coupling agent. 
[Drawing 2] It is the mimetic diagram showing the structure of LCD concerning the example of this 
invention. 

[Drawing 3] It is the mimetic diagram showing the structure of LCD concerning the example of this 
invention. 

[Drawing 4] It is the mimetic diagram showing the structure of LCD concerning the example of this 
invention. 

[Drawing 5 ] It is the mimetic diagram of the equipment for the amination processing which used the 
excimer laser concerning the example of this invention. 

[Drawing 6] It is the mimetic diagram showing the structure of PDP concerning the example of this 
invention. 

[Description of Notations] 

1 Chamber 

2 Exhaust Air System 

3 Gas Feed System 

4 Laser Installation Aperture 

5 Galvanomirror 

6 Excimer Laser 

7 Glass Substrate (Mask) 



[Translation done.] 
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